J                  40                     HYDRAULIC TURBINES
\                        needle nozzle?   What is the needle nozzle with auxiliary relief and how
T,                        does it operate?
\ I                           5. What are the relative merits of the different methods of governing
1 I                        the tangential water wheel?
I >{                            6. What are the conditions of use of impulse wheels in regard to head,
power, size of jet, etc.?   What efficiency should be expected?
1 t                           7. It is desired to develop 3880 h.p. with a Pelt-on wheel under a head
' * ,'                      of 900 ft.   Assuming the efficiency of the wheel to bo 82 per cent, and the
, i                      velocity coefficient of the nozzle to be 0.98, what will be the diameter of
(the jet?   What will, then be a reasonable diameter for the wheel and its
probable speed of rotation?                Ans.    6 in., 6 ft., 345 rev. per min.
| jj                          8. How small could the wheel be made in the preceding problem ?    What;
*  ]                      would then be its speed of rotation?    If a higher speed than this is desired
; j                        for the same horsepower, what construction could be employed?
*  ]                          9. A Pelton wheel runs at a constant speed under a head of 025 ft.    The
, *                         cross-section area of the jet is 0.200 sq. ft. and the nozzle friction loss w to
\ [                       be neglected.   Suppose a throttle valve in the pipe reduces the head at
J                          the base of the nozzle from 625 ft. to 400 ft.    Under these conditions the
*  i                       efficiency of the wheel (the speed of the wheel no longer being proper for the
^                          head) is known to be 50 per cent.    Find the rate of discharge, power of jet,
I"                         and power output of wheel.
\f                                                         Ans.    32.08 cu. ft. per second, .1458 h.p., 729 h.p.
10.  A Pelton wheel runs at a constant speed under a head of 025 ft.
!                           The cross-section area of the jet is 0.200 sq. ft. and the nozzle friction lona
is to be neglected.    Suppose the needle of the nozzle is so adjusted an to
I1                       reduce the. area of the jet from 0.200 to 0.0732 sq. ft.    Under these condi-
tions the efficiency of the wheel is known to be 70 per cent.    Find the rate
of discharge, power of jet, and power output of wheel.
!                                                            Ans. 14.67 cu. ft. per second, 1041 h.p., 721) h.p.
11.  Compare the water consumed per horsepower output for the wheel
|;                         in ftie preceding two problems.    Compute the overall  efficiency in each
|1                          case using the head of 625 ft.                   Ans.    32 per cent., 70 per cent.